In our analysis we assume that fluid pressures in the system change rapidly over time relative to changes in boundary conditions or physical rock properties. Thus a reasonable assumption is that the system is in steady state with respect to fluid pressure. There are no sources of sinks of water other than through the boundaries under constant pressure conditions. The steady state flow equation under these conditions can be written as:
Sub-surface heat transport occurs by conduction, convection and dispersion. As with fluid mass internal temperatures are assumed to change rapidly relative to changes in boundary conditions or physical rock properties. If we assume that the effect of hydrodynamic dispersion on the heat transport is small relative to conductive heat transport and that there are no internal sources of heat within the platform, the heat transport equation can be written as:
where K is the bulk thermal conductivity of the porous medium (EL ] and t is time [t] . We assume that the bulk thermal conductivity of the porous medium is a volumetric average of the thermal conductivities of the water and the rock. The bulk thermal conductivity can be expressed as:
where ∈ is the porosity [dimensionless], K w is the thermal conductivity of the water [EL 
], C is the mass concentration per unit volume [ML ]. For an medium that is isotropic with respect to dispersion it can be shown that the principle components of α occur along the direction of flow and transverse to it (Bear, 1972) . In this case the dispersivity tensor reduces to two components: the longitudinal dispersivity α L and the transverse dispersivity α T .
Equations of State
Fluid density is specified to be a non-linear function of temperature (Bolz and Tuve, 1973 ) and a linear function of salinity (Voss, 1984) 
where fluid density is in kg/m 3 , temperature is in o C and salinity is in parts per thousand (%ο). Fluid viscosity is also allowed to vary with temperature (Meyer et al., 1967) 
where µis in units of kg/(m⋅sec) and T is in o C. Although this relation is valid for pure water, the viscosity of seawater is only about 5% greater than pure water at standard temperatures and pressures. The effect of solute concentration on viscosity is negligible over the range of fluid density investigated in this study (Phillips, 1991; Ophorli, 1998) .
Stream functions
One method of illustrating fluid flow is a standard hydrogeological technique using stream functions (Phillips, 1991; Anderson and Woessner, 1992) . 
